A Study of Pneumatic Flexible Clamp for CNC Machine Tools by 吴灿云
学校编码：10384                                  分类号    密级          




硕  士  学  位  论  文 
                                           
数控机床气动随行夹具研究 
A Study of Pneumatic Flexible Clamp for CNC 
Machine Tools  
 
吴 灿 云 
 
指导教师姓名：胡国清  教授 
专  业 名 称：机械电子工程 
论文提交日期：2010 年 5 月 
论文答辩时间：2010 年  月 
学位授予日期：2010 年  月 
  
答辩委员会主席：           
评    阅    人：           
 



















































（     ）1.经厦门大学保密委员会审查核定的保密学位论文，
于   年  月  日解密，解密后适用上述授权。 







                             声明人（签名）： 






















































 Pneumatic flexible clamp for CNC Machine tools are used mainly for the 
automatic assembly clamp system of a China Manufacturing company. The system is 
used to manufacture the long beam, rib and frame. The traditional assembly method of 
the company is firstly leaves the process step during the manufacturing process, and 
then manually compress. This result of these methods have many shortfalls, such as 
wasting raw materials, increasing preparation time, inconsistent manufacturing 
process, overload working pressure and quality problems. 
 Pneumatic flexible clamp for CNC Machine tools integrates the cross principles 
of mechanics, electrics, pneumatic and control system, and combines with the 
technology of telecommunication, pneumatic, accompanying and retention processing. 
It achieves the rapid positioning, clamping and compressing the product parts during 
the manufacturing process. It also accomplishes the highly effective integration of 
process equipment and electric, pneumatic and the synchronization of software 
improves product quality and enhances processing efficiency. The application and 
promotion of this technology will enable companies to achieve the digitalization and 
intelligence of clamps, laying a solid foundation for the application of automation 
Technology equipment in CNC Machine tools system and other fields of China. 
 Main content: 
 1. Analyzing and simulating products, calculating the force and deformation of 
manufacturing products during the manufacturing process. 
 2. The selection of products’ clamping and positioning mode. The moving part is 
designed to reality safety product. 
 3. System modeling, including the design of main body, transmission parts, 
moving parts and other aid parts are studied. 
 4. The design of pneumatic system, including air routes design, components 
selection, combination of pneumatic modules and experiments. 
 5. Design of non-standard cylinder, pressing force checking, cylinder and system 
protection design of pneumatic system. 
 6. The formulation of processing methods and process of products’ main parts. 
Conduct related production and processing. 
 7. The electrical control system, including electrical module, sensing and 















 8. The data extraction, data transmission and communication are designed and the 
operation platform and auxiliary software are developed. 
 9. The experiments both air units and electrical control circuits have been done. 
 10. The Assembling, installation and debugging of equipments have been 
completed. 
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